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PATENT APPLICATION 



IN THE CLAIMS 




Amend claim 30 to read as follows: 



lecti 



0.\(Two Times Amended) A method for three dimensional 
LonNpf a lead on a part, the method comprising the steps 



of; 



using a camera to receive an image of the lead; 

transmit tingr the image of the lead to a frame grabber; 

providing fixted optical elements to obtain a side 
perspective view of Vhe lead; 

transmitting the\side perspective view of the lead to the 
frame grabber; 

operating a processdr to send a command to the frame grabber 
to acquire images of pixel \values from the camera; 

processing the pixel va\ues with the processor to calculate 
a three dimensional position o£. the lead; 

determining a lead center location and a lead diameter in 
pixels and storing the lead cente^ location and lead diameter in 
memory; 

converting the pixel values int^ world locations by using 
pixel values and parameters determinedX during calibration wherein 
the world locations represent physical Ibcations of the lead with 
respect to world coordinates defined duriiro calibration, wherein 
a Z height of each lead is calculated in wonLd coordinates in 
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pixel values by combining a location of a center of a lead from a 
bottom view wi±:h a reference point of the same lead from a side 
perspective view)^ 

converting the wprld coordinates to part values using a 
rotation, X placement v^ue and Y placement value to define part 
coordinates for an ideal pa^ where the part values represent 
physical dimensions of the lea^ including lead diameter, lead 
center location in X part and Y pa^t coordinates and lead height 
in Z world coordinates; and 

comparing ideal values defined in a\part file to calculate 
deviation values that represent a deviation\^f the center of the 
lead from its ideal location. 
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Add new claims 33-66 as follows: 

33. (New) A method for three dimensional inspection of a 
lead on 51 ball array device, the method comprising: 

illumrnating the lead; 

providing fixed optical elements to obtain both a bottom 
view of the leadyand a side perspective view of the lead; 

receiving at \east the bottom view and the side perspective 
view of the lead using a camera; 

transmitting the oottom view and the side perspective view 
of the lead to memory asVixel values; 

determining a first lead reference pixel position in the 
bottom view; \ 

determining a second lead Preference pixel position in the 
side view; \ 

converting the first and seconc^ lead reference pixel 
positions into a world value by using>spixel values and parameters 
determined during a calibration. \ 

34. (New) The method of claim 33, wherein illuminating the 
lead is achieved using a single light source -\ 

35. (New) The method of claim 33, wherein Vlluminating the 
lead is achieved using more than one light source \ 
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3\. (New) The method of claim 33, wherein the bottom view 



of the lead and a side perspective view of the lead are obtained 
in a single \mage . 

37. (New) \he method of claim 33, wherein the bottom view 
of the lead and a ssLde perspective view of the lead are obtained 
in more than one imag^ 

38. (New) The meth^ of claim 33, wherein the parameters 
determined during the cali^ation are selected from the group 
consisting of: pixel scale fas^tors, an angle at a particular 
point in a view, and correspondence of one or more pixel values 
to world values. 

39. (New) The method of claim \3, wherein the calibration 
includes resolving missing state valued of an inspection system 
by imaging a precision pattern of known J^imensions and spacing, 

40. (New) The method of claim 33, whe^cein the calibration 
includes determining and storing pixel valuesXof features of a 
precision pattern of known dimensions and spaciVg. 

41. (New) The method of claim 33, wherein tHe calibration 
includes determining and storing deviations from ideal world 
locations of features of a precision pattern of known\dimensions 
and spacing. 
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4X (New) The method of claim 33, wherein a Z value is 
calculate'ii by combining a deviation of the first lead reference 
pixel position from its ideal position with a deviation of the 
second lead reyference pixel position from its ideal position. 

43. (New) "l^e method of claim 33, further comprising: 
converting world vaSlues to Z deviations by calculating deviation 
values that represent\ the deviation of the lead from its ideal 
position. 

44. (New) The methoovof claim 33, further comprising; 
converting world values to c<Sff>lanarity values by calculating 
deviation values that represen\ the deviation of the lead from a 
reference plane. 

45. (New) The method of claim\33, further comprising: 
converting world values to coplanaritA values by calculating 
deviation values that represent the deviation of the lead from a 
seating plane. 



46. (New) The method of claim 33, wher^n the illuminating 
is with a diffuse light. 

47. (New) The method of claim 33, wherein tVe illuminating 
is with a diffuse light for the bottom view of the \ead. 
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^ 48\^^eu^J The method of claim 33, wherein the illuminating 
is with a diffuse light for the side perspective view of the 
lead. \ 

49. (New) ^e method of claim 33, wherein the illuminating 
is with an overheads, reflective diffuser. 

50. (New) A metntod for three dimensional inspection of a 
lead on a ball array dev\ce, the method comprising: 

illuminating the leadX 

providing fixed optical islements to obtain both a bottom 
view of the lead and a side perspective view of the lead; 

receiving at least the bottom, view and the side perspective 
view of the lead using a camera; \ 

transmitting the bottom view andVhe side perspective view 
of the lead to memory as pixel values; \ 

determining a first lead reference piVel position in the 
bottom view; \ 

determining a second lead reference pixelNposition in the 
side view; \ 

converting the first lead reference pixel posrtion into a 
first world value and the second lead reference pixervposition 
into a second world value by using pixel values and parameters 
determined during a calibration. \ 
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^ 5SU (Ne^/j) The method of claim 50, wherein illuminating the 
lead is achieved using a single light source. 

52. fNew,) The method of claim 50, wherein illuminating the 
lead is achieved using more than one light source. 

53. {l>le^) The method of claim 50, wherein the bottom view 
of the lead and a srde perspective view of the lead are obtained 
in a single image. \ 

54. (New) The method of claim 50, wherein the bottom view 
of the lead and a side perspective view of the lead are obtained 
in more than one image . \ 

55. (New) The method of claiim 50, wherein the parameters 
determined during the calibration Vre selected from the group 
consisting of: pixel scale factors, W angle at a particular 
point in a view, and correspondence oAone or more pixel values 
to world values. \ 

56. (New) The method of claim 50, wheVein the calibration 
includes resolving missing state values of arXinspection system 
by imaging a precision pattern of known dimensions and spacing. 
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57\ (New) The method of claim 50, wherein the calibration 
includes o^termining and storing pixel values of features of a 



precision pattern of known dimensions and spacing. 

58. ri\^ew^ \ The method of claim 50, wherein the calibration 
includes determin\ng and storing deviations from ideal world 
locations of features of a precision pattern of known dimensions 
and spacing. \ 

59. (New) The methcsd of claim 50, wherein a Z value is 
calculated by combining a o^viation of the first world value from 
its ideal position with a deviation of the second world value 
from its ideal position. \ 

60. (New) The method of cla\m 50, further comprising: 
converting world values to Z deviatXons by calculating deviation 
values that represent the deviation o\ the lead from its ideal 
position. \ 

61. (New) The method of claim 50, fuis^ther comprising: 
converting world values to coplanarity valuekby calculating 
deviation values that represent the deviation of the lead from a 
reference plane. \ 

62. (New) The method of claim 50, further comprising: 
converting world values to coplanarity values by calcVlating 
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deviation values that represent the deviation of the lead from a 
seating plane\ 

63. (New) method of claim 50, wherein the illuminating 
is with a diffuse Irght. 

64. (New) The method of claim 50, wherein the illuminating 
is with a diffuse light for the bottom view of the lead. 

65. (New) The method ofXclaim 50, wherein the illuminating 
is with a diffuse light for the side perspective view of the 
lead. \ 

66. (New) The method of claim 50 \ wherein the illuminating 
is with an overhead reflective diffuser. \ 
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